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[57] ABSTRACT

- An apparatus for non-blocking event reporting from

event reporting units to a monitoring circuit includes a
first and second common wire coupling the units to the
monitoring circuit. A constant level signal is generated
on the first wire and a pulse signal is generated on the
second wire. The monitoring circuit detects the level
and pulse signals and reports multiple overlapping
events occuring at the event reporting units.

6 Claims, 3 Drawing Sheets
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EVENT REPORTING USING A TWO-WIRE
NON-BLOCKING BUS STRUCTURE

FIELD OF THE INVENTION 3

This invention relates generally to telecommunica-
tion systems. More particularly, this invention relates to
bus structures utilized for event reporting from a plural-
ity of event reporting units in a telecommunications ,,
system.

BACKGROUND OF THE INVENTION

In event reporting systems using a common single
wire signalling bus, the bus is blocked by the first re- 45
ported event, thus preventing the reporting of subse-
quent events. This problem is avoided in discrete non-
blocking schemes which use a separate wire for each
event reporting unit within the system. However, this
approach requires a much larger number of wires and 20
entails greater complexity and expense than the single
wire bus structure. Accordingly, there exists a demand
for a non-blocking common bus event reporting system.

SUMMARY OF THE INVENTION 55

The present invention provides method and appara-
tus for non-blocking event reporting from a plurality of
discrete event reporting units to a monitoring circuit by
means of a two-wire common bus structure. The appa-
ratus comprises a first common wire and a second com- 30
mon wire coupling the units to the monitoring circuit
which detects reported events. When an event, such as
an alarm, is detected at a unit, the unit immediately
applies a constant signal to the first common wire. Si-
multaneously, the unit applies a pulse signal to the sec-
ond common wire. The monitoring circuit receives the
constant signal and the pulse signal. If a second unit
detects an event while the first unit 1s signalling the
existence of an event on the first wire, the monitoring
circuit will detect the signalling of the second event via
the pulse sent by the second unit even though the sec-
ond unit is “blocked” from reporting the event over the
first wire. Thus, the monitoring circuit has the means
for detecting multiple overlapping events using the 45
two-wire system of the present invention.

In a further embodiment of the invention, the moni-
toring circuit includes an alarm means for alerting an
attendant when an event has been reported. If the alarm
means is disabled by the attendant, a subsequently re- 5,
ceived pulse signal reactivates the alarm means to alert
the attendant that another event has been reported.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of shelves of event &5
~ reporting telecommunication units utilized in a telecom-
munication system;

FIG. 2 is a block diagram of an event reporting
scheme with a two-wire non-blocking bus structure
utilized in the equipment of FIG. 1; 60

FIG. 3 is a timing diagram of the event reporting
scheme of FIG. 2;

FIG. 4 is a block diagram of the implementation of a
non-blocking event reporting scheme for use with a
DS3 repeater; and 65

FIG. 5 is a block and schematic diagram of the two-
wire bus structure of the present invention utilized in

the DS3 repeater of FIG. 4.

35

2

DETAILED DESCRIPTION OF THE
INVENTION

In the following detailed description Of the inven-
tion, references are made to the accompanying draw-
ings which form a part hereof, and in which i1s shown by
way of illustration specific embodiments in which the
invention may be practiced. It is to be understood that
other embodiments may be utilized and structural
changes may be made without departing from the scope
of the present invention.

The present invention describes a non-blocking event
reporting scheme with a two-wire bus structure. It 1s
useful in telecommunication systems where many tele-
communications modules, or units, must report events
to a commonly shared monitoring circuit. As shown in
FIG. 1, telecommunications equipment 10 may include
several shelves 12 holding modules 20. These shelves of
modules may include, for example but without limita-
tion thereto, repeater modules to provide extended
distance capabilities or cross-connect modules to pro-
vide cross-connect capabilities. The common monitor-
ing circuit 30 monitors the reporting of events from
modules 20. The two-wire bus structure of the present
invention provides a non-blocking event reporting
scheme to report events from the modules 20 to the
monitoring circuit 30. The monitoring circuit 30 alerts
an attendant that an event has occurred at a module 20
by, for example, sounding an alarm or lighting an LED.

FIG. 2 shows a block diagram of the non-blocking
event reporting scheme of the present invention. A
module 20 of the communications equipment 10 In-
cludes a logic circuit responsive to event occurrences.
When an event occurs, the logic circuit generates an
event signal 18 which is applied to a driver section 40 of
the module 20. The monitoring circuit 30 1s coupled to
the driver section 40 of the modules 20 via a two-wire
bus structure. A first wire 14 couples a constant level
signal driver 42 of the driver section 40 of each module
20 to a signal detector 32 in the monitoring circuit 30. A
second wire 16 couples a pulse driver 44 of each module
20 to a pulse detector 34 in the monitoring circuit 30.
Another wire serving as a ground or signal return 1s also
employed. Event reporting logic 36 detects and signals
the occurrence of events reported by the modules, for
example by sounding an alarm. The alarm may be dis-
abled by a signal 35 applied to reporting disable logic
38, which in turn is connected to event reporting logic
36. |

The operation of the non-blocking event reporting
scheme utihizing the two wires, 14 and 16, shall be ex-
plained with reference to FIG. 2 and the timing diagram
of FIG. 3. When a single module event occurs at T0,
evidenced by an event signal 18 at the input of the level
driver 42, the constant level signal driver 42 drives a

constant level signal on the first wire 14. Driver 42 also

drives a pulse driver 44 providing a pulse signal on line
16. The signal detector 32 and pulse detector 34 receive
the level and pulse signal and an event is reported via
event reporting logic 36. A constant level signal is re-
ported. When the event occurrence at the module ter-
minates at T1, event reporting logic 36 no longer repre-
sents that an event is occurring. This single module
event only requires that a level signal be transmitted and
therefore only a single wire bus is required. However, if
a second module event occurs from T4 to T6 while a
first event is active from T2 to TS, it is not possible to
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differentiate between those event occurrences with a
single wire bus.

In the present invention, at T2 the first event applies
a constant level signal on the first wire 14 and a pulse
signal on the second wire 16. This event is reported by 5
event reporting logic 36. Event reporting logic 36 alerts
an attendant that an event has taken place, such as by an
audible alarm or an LED. The audible alarm reporting
the event can be manually disabled by the attendant via
signal 35, as at T3. The event occurrence at T4 by a
second module once again produces a constant level
signal on the first wire 14 and a pulse signal on the
second wire 16. Because the first wire 14 is blocked by
the presence of the signal from the still active first
event, the signal detector 32 fails to recognize the sec-
ond event. However, the pulse signal generated on the
second wire 16 is detected by the pulse detector 34 of
the monitoring circuit 30 so that the second event is
recognized by event reporting logic 36. This second
event overrides the manual disablement of event report-
ing logic 36 which occurred at T3, so it i1s reactivated to
the alarm state. Although the first event terminates at
T3, the second event lasts until T6 thereby maintaining
the event reporting until disabled or the event occur-
rence terminates. Thus, the two-wire bus structure al-
lows for non-blocking event reporting with a minimum
number of wires. The particular unit reporting the event
can most often be identified by a corresponding indica-
tor light showing on its front panel.

FIG. 4 and FIG. 5 together show an embodiment of 30
the present invention implementing the two-wire bus
structure of a non-blocking alarm scheme in a DS3
repeater module. This DS3 repeater module is just one
of a number of repeater modules that in a typical appli-
cation would be coupled to a monitoring circuit via the
two-wire bus structure. FIG. 4 shows a block diagram
of the repeater module. A DS3 signal 102 is applied to
repeater circuit 100 and an amplified, repeated DS3
signal 107 1s produced. Because of the great number of
data streams in the DS3 signal, it is important to detect 40
alarm conditions occurring at the different modules
quickly so that the alarm conditions can be remedied
before too much capacity is lost. The repeater circuit
100 1ncludes a loss of input monitor 104 and a loss of
output monitor 106 for reporting the loss of input and 45
loss of output, 108 and 109, to alarm circuit 110. The
module further includes a power circuit 90 receiving
input power 92 and producing output power 98. Power
circuit 90 has a voltage monitor circuit 94 for reporting
loss of power 96 to alarm circuit 110. Alarm circuit 110 50
includes alarm logic 112, major alarm output circuit
114, and minor alarm output circuit 116.

Depending upon the alarm conditions present, alarm
logic 112 applies an alarm signal 55 to either the major
alarm output circuit 114 or the minor alarm output 55
circuit 116. A major alarm is reported if there is a loss of
power 96, a loss of output signal 109 in the presence of
an input signal, or other board failures. A loss of input
alarm signal 108 would only cause a minor alarm to be
triggered. |

The major alarm output circuit 114 and the minor
alarm output circuit 116 are both implemented by cir-
cuit 50 shown by the schematic and block diagram of
FIG. §. Alarm signal §5, indicating that an alarm is
active or inactive, 1s applied to a 5 to 48 volt logic cir- 65
cuit 31. Although the preferred embodiment is refer-
enced to —48 volt level, any other suitable voltage level
will work. For example, alarm signal 5§ could be ap-
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plied directly to the driver section 40 with an appropri-
ate change in the monitoring circuit 30. When an alarm
event 1§ reported, a constant alarm level signal is carried
at the level output, 117 or 119, and applied on the first
wire. The level signal is also applied to an LED driver
53 to light LED’s 121 on the front of the repeater mod-
uies (shown in FIG. 1). The constant alarm level signal
drives an R/C integrator to create a pulse on the second
wire and at the pulse output, 118 or 120. The R/C inte-
grator consists of capacitor 52 and resistor 84. This
pulse output can be produced by a digital one shot as
opposed to an R/C integrator if the bus structure is
utilized in a high speed design.

Isolation diodes 56 and 58 isolate their respective
buses at the repeater module to prevent loading from
other modules. Resister 59 is only necessary to provide
electrostatic discharge protection. The pulsed output
allows detection of the leading edge of a multiple num-
ber of alarms sharing a common bus. However, detec-
tion can be based on the trailing edge of the alarm signal
instead of the leading edge.

Therefore, an alarm system is provided in a DS3
repeater module which produces either a major or
minor output alarm signal. The major or minor alarm
signal 1s reported by means of a constant level signal
output, 117 or 119, and a pulse signal output, 118 or 120,
upon a first wire and a second wire, respectively, to a
common monitoring circuit which reports the alarm
event. The reporting, disablement, and overriding the
disablement of the alarm has been described previously
with regards to FIG. 2 and 3.

Although the present invention has been described
above 1n a preferred form those skilled in the art would
readily appreciate that various modifications may be
made to it without departing from the spirit and scope
of the invention, as bounded by the claims of the appli-
cation itself.

What 1s claimed is:

1. An apparatus for providing non-blocking event
reporting from a plurality of event reporting units to a
monitoring circuit, comprising:

a first common wire coupling said plurality of event

reporting units to said monitoring circuit;
a second common wire coupling said plurality of
event reporting units to said monitoring circuit;

generating means in each of said plurality of event
reporting units for generating a constant level sig-
nal on said first wire while an event occurs at a said
each event reporting unit;
generating means in each of said plurality of event
reporting units for generating a pulse signal on said
second wire when an event begins at a said each
event reporting unit; |

monitoring means in said monitoring circuit for de-
tecting said constant level signal on said first com-
mon wire and a first pulse signal on said second
common wire from a first event reporting unit to
report a first event, and for detecting a second
pulse on said second common wire while said con-
stant level signal is applied to said first common
wire to report a second event at a second event
reporting unit while said first event is still occur-
ring.

2. An apparatus according to claim 1, wherein said
constant level signal on said first wire activates said
generating means for generating said pulse signal on
said second wire when said event occurs at each said
event reporting unit.
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3. An apparatus according to claim 1, wherein said
monitoring means includes a signal detector means for

detecting said constant level signal on said first wire,

and a pulse detector means for detecting said pulse on

said second wire.

4. An apparatus according to claim 3 wherein said
monitoring means further includes an alarm means for
alerting an attendant when said first event has been
detected by said signal detector means, said alarm

means capable of being disabled by said attendant;

- means for overriding said disabled alarm means when
said second pulse signal is detected by said pulse
detector means such that said alarm means alerts an
attendant that said second event has been detected.

5. A method for non-blocking event reporting from a
plurality of event reporting units to a monitoring cir-
cuit, comprising the steps of:

(a) providing a first common wire coupling said plu-
rality of event reporting units to said monitoring
circuit;

(b) providing a second common wire coupling said
plurality of event reporting units to said monitoring
circuit;

(c) each of said plurality of event reporting units
applying a constant level signal on said first com-
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mon wire while an event occurs at said event re-
porting unit;

(d) each of said plurality of event reporting unit ap-
plying a pulse signal on said second common wire
when an event begins at said event reporting unit;

(e) monitoring said constant level and said pulse sig-
nals on said first and second common wire; and

(f) reporting events occurring at said plurality of
event reporting units according to the following:
(1) reporting a first event when said constant level

signal is detected on said first wire and a first
pulse signal is detected on said second wire; and
(2) reporting a second event even though said con-
stant level signal may be occupying said first
common wire when a second pulse is subse-
quently detected on said second common wire.

6. A method according to claim § further comprising

the steps of:

activating an alarm for alerting an attendant when
sald first event 1s reported after said constant level
signal and said first pulse signal are detected;

disabling said alarm;

overriding said disabled alarm when said second
pulse signal is detected such that the alarm 1s reacti-

vated.
b i x % *



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 5,155,480 |
DATED : October 13, 1992
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 2, line 4, "Of" should read --of--.

Column 4, line 31, "Fig." should read --Figs.-—-.

Column 6, line 3, claim 5(d), "unit" should read
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